Abstract. In this paper, we define new classes of sets called θI-preopen sets, θI-semi-open sets, θI-β-open sets and θI-α-open sets in ideal topological spaces. Also, by using these sets, we obtain new decompositions of continuity in ideal topological spaces.
Introduction
Recently, Hatir and Noiri [6, 7] have introduced α-I-open sets, semi-Iopen sets and β-I-open sets to obtain a decomposition of continuity. On the other hand, Yuksel et al. [16] and Acikgoz et al. [3, 4] have studied some new classes of functions in ideal topological spaces. In this paper, we define new classes of sets called θ I -preopen sets, θ I -semi-open sets, θ I -β-open sets and θ I -α-open sets in ideal topological spaces. We investigate their properties and the relationships of these sets. Moreover, by using these sets, we obtain new decompositions of continuity in ideal topological spaces.
Preliminaries
The concept of ideals in topological spaces is treated in the classic text by Kuratowski [8, 9] and Vaidyanathaswamy [14] . Janković and Hamlett [10] investigated further properties of ideal spaces. An ideal I on a
θ I -α-open if A ⊆ Int(Cl(Int θ I (A))).
For several sets defined above, we have the following implications.
' ' P P P P P P P P P P P
' ' P P P P P P P P P P P P Sufficiency: 
Theorem 3.11. Let (X, τ, I) be an ideal topological space, I = {ϕ}, and A ⊆ X. Then the following are equivalent:
(2) ⇒ (1): It is similar to (1) ⇒ (2).
Theorem 3.12. Let A and B be subsets of an ideal topological space (X, τ, I). If A and B are θ pre -t-I-sets, then A ∩ B is a θ pre -t-I-set.
Proof. Let A and B be θ pre -t-I-sets. This implies that
) and hence A ∩ B is a θ pre -t-I-set.
Proposition 3.13. Let A be a subset of an ideal topological space (X, τ, I).
The following properties hold:
If A is a θ pre -t-I-set, then it is a t-I-set.

Proof. (1): Let
Hence, A is a t-I-set. 
Then by (1) and (2) we have (Int θI (A)) ) and therefore, A ∈ θ I αO(X). 
Hence, A ∩ B is a θ I -α-open set. For the last axiom of topology, let
A i be a θ I -α- open set for each i ∈ I. Then A i ⊆ Int(Cl(Int θI (A i ))) ⊆ Int(Cl(Int θI ( ∪ i∈I A i ))). Thus ∪ i∈I A i ⊆ Int(Cl(Int θI ( ∪ i∈I A i )
)). This implies that
We 
Thus B ∈ τ θαI . 
Theorem 3.19. Let (X, τ, I) be an ideal topological space. If A is θ I -semiopen and B is θ I -preopen, then A ∩ B is θ I -β-open.
Proof. Let A be θ I -semi-open and B be θ I -preopen, then A ⊆ Cl(Int θI (A)) and B ⊆ Int(Cl θ I (B)). Then
A ∩ B =Cl(Int θI (A)) ∩ Int(Cl θI (B)) = Cl(Int(Int θI (A))) ∩ Int(Cl θI (B)) ⊆ Cl[Int(Int θI (A)) ∩ Int(Cl θI (B))] ⊆ Cl[Int[Int θI (A) ∩ Cl θI (B)]] ⊆ Cl[Int[Cl θI (A ∩ B)]]. Thus A ∩ B is a θ I -β-open set.
Proof. Let A ∈ θ I βO(X) and B ∈ θ I αO(X).
Then we have A ⊆ Cl(Int(Cl θI (A))) and B ⊆ Int(Cl (Int θI (B) )), respectively. This implies that (Int θI (B)) ). Then
Thus A ∩ B is a θ I -preopen set. The proof of the second statement is similar to the first. (Int θI (A) (Int θI (B) )). Hence If A is a θ pre -t-I-set, then it is a θ pre -B-I-set; A is a θ pre -B-I-set, then it is a B-I- 
If
A =A ∩ U ⊆ Cl(Int(Cl θI (A))) ∩ U = Cl(Int(Cl θI (U ∩ V ))) ∩ U ⊆ Cl(Int(Cl θI (U ))) ∩ Cl(Int(Cl θI (V ))) ∩ U = Cl(Int(Cl θ I (V ))) ∩ U = Cl(Cl(Int θI (V ))) ∩ U = Cl(Int θI (V )) ∩ U = Int(Cl θI (V )) ∩ U = Int(V ) ∩ U ⊆ V ∩ U = A
